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Application No. 

09/606,252 




Applicant(s) 

MADURAWE ET AL 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH (S) FROM 

. ,f NO period for reply is specified above the ^ e ™^e ,he ap^Sn to become ABANDONED (35 U.S.C. § 133). 

earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) 13 Responsive to communication (s) filed on 09 July 2001 . 

2aM This action is FINAL. 2b)D This action is non-final, 

an Since this application is in condition for allowance except for formal matters prosecutor . as to the ments .s 

)D closed I ill accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) E Claim(s) 21-40 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) M Claim(s) 2±40 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)® The drawing(s) filed on 28June2Q00 is/are: a) D accepted or b)E objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

I I) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 1 1 9 and 1 20 

13) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 □ Certified copies of the priority documents have been received. 
2D Certified copies of the priority documents have been received in Application No 



^ | | V_/CI llllt/U W^ivv w. | J 

3D Copies of the certified copies of the priority documents have been received in this Nat.onal Stage 
aDDlication from the International Bureau (PCT Rule 17 2(a)) 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provs.ona, application). 

a) D The translation of the foreign language provisional apphcation has been recen/ed^ 

15) D Acknowledgment is made of a claim for domestic pnonty under 35 U.S.C. §§ 120 and/or 121 

Attachment(s) (OTrt QQ ,, 4) D Interview Summary (PTO-41 3) Paper No(s). 

1) E Notice of References Cited (PTO-892) ,„ n<um 5) D Notice of Informal Patent Application (PTO-152) 

2) D Notice of Draftsperson's Patent Drawmg Rev,ew (PTO-948) * LJ 

3) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) __ . . 6) U Other. 
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DETAILED ACTION 



Drawings 

, This application has been filed with informal drawings which are acceptable for 
elation purposes on,, Forma, drawings w,l, be retired when the apphcation is allowed. 

2. 

Claim Rejections - 35 USC§U2 

3 The following is a quotation of the first paragraph of 35 U.S.C. 112: 

comemplated by the mventor of carry.ng out hi. mvenUon. 

• , « TK r in first oaraeraph, as containing subject 

4 Claims 21 - 26 are rejected under 35 U.S.C. 112, tirst paras v 

matter which was no, described in the specified in such a way as to enable one skilled ,n the 

ar, to which it pertains, or with which it is most nearly connected, to make a„d/or use the 
■ invention. It is no, clear how a singie mask can be used to accomplish depositing a field rmplant, 

depositing a well implant and depositing an enhancement implant. 

Further it has been stated on page ,0. lines 6 - ,0 of the originally filed application 

••Using a stngle p-we„ mask, by varying the energy levels and dopan.s, any of the three elements 
are formed " One of ordinary ski,, in the art would have no basis of knowing what energy ,eve, 
or whattype of dopants cou,d or should be used for performing any of the three imp,a„,s as 
Closed and claimed by the applicant. „ would require unnecessary experimentation to s,mp,= 
beg i„ to understand the use of a single mask in implanting these three impurity region, For 
sample while „ is undersiood that the figures are only a representation of the inventton, how 
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^^^^^^^^^^ 

would have the same boundary. 



5. 

matter 



Cairns 3S - 40 are rejected under 35 U.S.C. < 12 , f,rs, paragraph, as co„«a,„in g sublet 
ski „ e d i „ th ere,eva„ t ar t , tat ,He; n ve„ t or(s),a t *e„ m e t heapp li oa t io n .as fil ed,„ad 

is non-uniform" can be found. 

6 The Mowing is a clarion of the second paragraph of 35 U .S.C. 1,2: 

L.— — — ^ 
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mean .ha, ft. first and second pocke, regions are near each Cher, separated by a small distance, 
or does it mean that they are overlapping with each other. 

8 . Claims 38-40 are rejected under 35 U.S.C. ! 12, second paragraph, as being indefinhe 
for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

With regard to claim 38 specifically, there appears to be a typo in the las, line of the 

claim "wherein ,he concentration of pocket implan, under the gate is non-uniform." .. could read 
as "wherein the concentration of the pocke, implants under ,he gate is non-uniform" or "wherein 
ft, concentration of pocket implants under the gate is non-uniform" or "wherein the 
concentration of a pocket implan, under the gate is non-uniform" or "wherein the concentration 
of the pocke, implan, under the gate is non-un,form". In any case i, is no, clear wha, ,he 

' applican, is claiming and in ,he case of ,he las, option, .here ,s no an,eceden, basis for "the 
pocket implant". 

Claim Rejections - 35 JJSC §102 
, The following is a quotation of the approbate paragraphs of 35 U.S.C. 102 that for. the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

thereof by the applicant for patent. 
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10. Claims 27 -31, 33 - 36 and 38 -40 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Kao et al. 

With regard to claim 27, Kao et al. discloses in figure 2a - 2g a method of fabricating a 
transistor in an integrated circuit device. Kao discloses providing a semiconductor substrate 
(204), forming a gate oxide (206) on the semiconductor substrate and forming a gate (210) on the 
gate oxide in figure 2a. Kao discloses in figure 2c implanting a first pocket implant (222 and 
214) into the semiconductor substrate from a first side of the gate. Kao discloses in figure 2c 
implanting a second pocket implant (222 and 216) into the semiconductor substrate from a 
second side of the gate. Koa discloses in figures 2c - 2g that the first pocket implant is 
approximately in contact with the second pocket implant. 

With regard to claim 28, it is inherent that Kao discloses diffusing the first pocket implant 
and the second pocket implant laterally in the semiconductor substrate. 

With regard to claim 29, Kao et al. discloses in column 4, lines 53 - 56 the first pocket 
implant and the second pocket implant are implanted at an angle. 

With regard to claim 30, Kao et al. discloses in column 4, lines 45 - 49 the first pocket 
implant and the second pocket implant are implanted using the gate as a mask. 

With regard to claim 31, it is inherent in the method of Kao et al. that the diffusing 
increases a reverse short channel effect of the transistor. 

With regard to claim 33, Kao et al. discloses in column 5, lines 13 - 32 forming a source 
on the first side of the gate and a drain on the second side of the gate, wherein the source and 
drain are doped at a first polarity and the first pocket implant and the second pocket implant are 
doped at a second polarity. 
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With regard to claim 34, Kao et al. discloses in column 5, lines 13 - 32 that the first 
polarity is different than the second polarity. 

With regard to claim 35, Kao et al. discloses in figure 2a - 2g a method of fabricating a 
transistor in an integrated circuit device. Kao discloses providing a semiconductor substrate 
(204), forming a gate oxide (206) on the semiconductor substrate and forming a gate (210) on the 
gate oxide in figure 2a. Kao discloses in figure 2c implanting a first pocket implant (222 and 
214) and a second pocket implant (222 and 216) into the semiconductor substrate using the gate 
as a mask. It is inherent that Kao et al. discloses diffusing the first pocket implant and the 
second pocket implant laterally and at an implant angle of 60 degrees as disclosed in column 4, 
lines 60 - 63 the first pocket implant would inherently merge with the second pocket implant. 
This merging of the first pocket implant and second pocket implant is depicted in figures 4a and 
4b. 

With regard to claims 36, Kao et al. inherently discloses that the diffusing increases a 
reverse short channel effect of the transi stor . 

With regard to claim 38, Kao et al. discloses in figures 2a - 4b providing a semiconductor 
substrate. Kao et al. discloses in figures 2a - 4b forming a gate oxide on the semiconductor 
substrate. Kao et al. discloses in figures 2 a - 4b forming a gate on the gate oxide. Kao et al. 
discloses in figures 2a - 4b, column 4 lines 53 - 67, and column 5, lines 1 - 3 and 33 - 50 
implanting a first pocket implant into the semiconductor substrate from a first side of the gate at 
an angle. Kao et al. discloses in figures 2a - 4b, column 4 lines 53 - 67, and column 5, lines 1 - 
3 and 33 - 50 implanting a second pocket implant into the semiconductor substrate from a 
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second side of the gate at an angle. It is inherent in the method of Kao et al. that the 
• concentration of pocket implant under the gate is nonuniform. 

With regard to claim 39, it is inherent in the method of Kao et al. diffusing the first 
pocket implant and the second pocket implant laterally in the semiconductor substrate. 

With regard to claim 40, Kao et al. discloses in figures 2a - 4b, column 4 lines 53 - 67, 
and column 5, lines 1 - 3 and 33 - 50 wherein the first pocket implant and the second pocket 
implant are implanted using the gate as a mask. 

Claim Rejections - 35 USC § 103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section^ TL title, if the differences between the subject matter sought to be patented and the prior art are 
tot Sec matter as a whole would have been obvious at the time the invention was made to a per on 
h^S^yS *e art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 32 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kao et 
al. as applied to claims 27 and 35 above, and further in view of Gilgen et al. 

Kao et al. does not disclose implanting an enhancement implant. Gilgen et al. teaches in 
figure 8 and column 6, lines 56 - 62 implanting an enhancement implant in the semiconductor 
substrate. It would have been obvious to one of ordinary skill in the art at the time of the present 
invention to use the enhancement implant of Gilgen et al. in the method of Kao et al. in order to 
adjust the threshold voltage of a device as stated by Gilgen et al. in column 6, lines 56 - 62. 

13. Claims 21 - 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gilgen et 
al. in view of Stolmeij er et al. 
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Gilgen et al. discloses in figures 1 and 6 - 8 a method of fabricating an integrated circuit. 
In figures 7 and 8 Gilgen et al. discloses depositing a field implant (62). In figure 1 Gilgen et al. 
discloses depositing a well implant (15). In figure 8 Gilgen et al. discloses depositing an 
enhancement implant. Gilgen et al. does not disclose depositing a field implant, depositing a 
well implant, and depositing an enhancement implant using a single mask. Stolmeijer et al. 
teaches in figure 1 using a single mask to do three separate implants. It would have been 
obvious to one of ordinary skill in the art at the time of the present invention to use the single 
mask of Stolmeijer et al. in order to complete the three implants of Gilgen et al. in order to 
realize n-wells and p-wells by means of only a single implantation mask as stated by Stolmeijer 

et al. in column 2, lines 36 - 39. 

With regard to claim 22, Gilgen et al. discloses in figure 4 that the well implant is an n- 

well. 

With regard to claim 23, Gilgen et al. does not disclose the well implant as an n-well. It 
is well known in the art to use the same process to form an n-well or a p-well by simply changing 
the dopant. The process is the same while the result is different. It would have been obvious to 
one of ordinary skill in the art at the time of the present invention to use a p-well implant instead 
of an n-well implant in order to create an n-channel gate instead of a p-channel gate. 

14. Claim 24 rejected under 35 U.S.C. 103(a) as being unpatentable over Gilgen et al. in 
view of Stolmeijer et al. as applied to claim 21 above, and further in view of Icel et al. 

Gilgen et al. in view of Stolmeijer et al. does not disclose forming a high voltage native 
transistor. Icel et al. teaches in figure 3 forming a high voltage native transistor (45) by blocking 
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a well implant (13) and an enhancement implant, as stated in column 7, lines 25 and 26, and 
offsetting the field implant (48) from an active area of the native transistor, thereby obtaining 
high gated-diode junction breakdown characteristics. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the formation of a native 
transistor of Iceletal. in the method of Gilgen et al. in view of Stolmeijer et al. in order to have a 
native transistor with threshold voltage around 0 volts as stated by Icel et al. in column 7, lines 
26 and 27. 

15. Claims 25 and 26 are reject'ed under 35 U.S.C. 103(a) as being unpatentable over Gilgen 
et al. in view of Stolmeijer et al. as applied to claim 21 above, and further in view of Kao et al. 

Gilgen et al. in view of Stolmeijer et al. does not disclose implanting a pocket or 
depositing two pocket implants. Kao et al. teaches in figures 4a and 4b, and columns 6 and 7, 
lines 43 - 67 and 1 - 9 the use of pocket implants. In figure 4a Kao et al. teaches implanting a 
pocket implant (460) to improve a punch-through immunity. In figure 4b depositing two pocket 
implants and merging the pocket implants together (460). It is inherent that the pocket implants 
of Kao et al. are merged together by lateral diffusion, whereby a channel doping profile from the 
pocket implant diffusion exhibits reverse-short-channel effect. It would have been obvious at 
the time of the present invention to use the pocket implant method of Kao et al. in the method of 
Gilgen et al. in view of Stolmeijer et al. in order to avoid short channel effects as stated by Kao 
et al. in column 7, lines 16-18. 
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Response to Arguments 
16. Applicant's arguments filed 6-28-2000 have been fully considered but they are not 

persuasive. 

With regard to claims 21 - 26, the arguments drawn toward the §112 first paragraph 
rejection, it has been stated on page 10, lines 6 - 10 of the originally filed application "Using a 
single p-well mask, by varying the energy levels and dopants, any of the three elements are 
formed." One of ordinary skill in the art would have no basis of knowing what energy level or 
what type of dopants could or should be used for performing any of the three implants as 
disclosed and claimed by the applicant. It would require unnecessary experimentation to simply 
begin to understand the use of a single mask in implanting these three impurity regions. For 
example in regard to figures la and lb, while it is understood that the figures are only a 
representation of the invention, how does one mask so clearly define a field implant that extends 
beyond the boundaries of a p-well? Even with the explanation that different energy levels are 
used there seems to be no way to create such a continuous and consistent field implant under an 
isolation region where a well apparently has a boundary before the field implant ends. I. would 
at firs, appear that the well boundary is formed by the mask that the applicant claims, however, if 
this is so, the field implant would have the same boundary. The applicant uses figures 2a and 2b 
,„ defend his argument, and it would be noted that in these figures the field implant and the p- 
well boundary are the same, but these figures don't even show the enhancement region (130). 
Finally, the applicant has explained that it is possible to make these three implants using a single 
mask but fails to disclose a position of a mask during any of the three implants. 
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With regard to claims 21 - 26, the arguments drawn toward the §103(a) rejection, the 
applicant argues that "Stolmeijer e. al. in figure 1 shows the use of mask 8 for two implants." A 
review of figure 1 of Stolmeijer e. al. clearly shows te implants (10, 1 ! and 14) defined by a 
single mask (8), and further in column 7, lines 44 - 50 of Stolmeijer e, al. the third implant (14) 
is clearly implanted while the mask (8) is still in place. 

With regard to claims 27 and 35, the applicant argues that in Kao et al. "The channel 
edges of the implant areas are show, to be coincident with the source and drain regions." It is 
known tha, the figures are only representations of the disclosed invention. The embodiment that 
Kao e, al. discloses in figures 2a - 2g is one embodiment described in column 4, lines 43 - 53 
which implants the ions for both the pocket implan, and the source and drain implants a. a 90 
degree angle only using the gate as a mask. Kao e, al., however, makes it clear tha, the pocket 
implants do no, need to be aligned to the sides of the gate and can be implanted at an angle as 
disclosed in column 4 lines 53 - 67, and column 5, ,ines 1 - 3 and 33 - 50, and therefore the 
source and drain implants are no, always aligned with the pocket implants. Thus, because the 
source and ft* are not ever implanted a. an angle, the source and drain would never diffuse 
into each other and render the device inactive as is suggested by the applicant. 

Conclusion 

,7. The prior art made of record and no. relied upon is considered pertinent to applicant's 
disclosure. Okumura e, al. disclose many ways of forming well, enhancement, and field 
implants. Hu et al. teach the diffusion of species in pocket regions. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock H whose telephone number is (703)308-6236. The 
examiner can normally be reached on 8:30 AM-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703)308-1690. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Paul E Brock II 
August 16, 2001 
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